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Foreword
Roots of the Topological Graph Theory lie in the Heawood problem, one of the very
early discovered generalizations of the Four Color Problem. Heawood [3] proved that every
graph embedded in a closed surface of Euler characteristic c = 2 can be colored with
H (c) =
⌊
7 + √49 − 24c
2
⌋
colors. However, it was left open for another 78 years if that many colors are really needed.
G.A. Dirac proved in the 1950’s that the answer to this question is equivalent to the fact
that the genus (and the nonorientable genus) of the complete graph of order n is equal to
(1/12)(n−3)(n−4) (and (1/6)(n−3)(n−4), respectively). Ringel and Youngs (cf. [5])
solved this problem completely in 1968. Their solution and related works by other authors
motivated further extensive research on embeddings of graphs in surfaces. The book by
Gross and Tucker [2] shows the state of the art of the theory at the end of the 1980’s.
In the late 1980’s, two new directions of research brought additional insight and boosted
the topological graph theory into even higher levels. The most important results came from
Robertson and Seymour’s theory of graph minors. Very influential was also Thomassen’s
careful work in which he first presented stimulating new proofs of the fundamentals of the
theory, and later produced a number of deep results, most notably related to colorings of
graphs on surfaces. These new developments are now accessible in a monograph by Mohar
and Thomassen [4].
There are other directions where a lot of new work has been made. One can view
embedded graphs (maps) algebraically, defined by three permutations on a set of darts
(half-edges) such that the orbits of these three permutations correspond to vertices, edges,
and faces of the map, respectively. The topological graph theory from this point of view
is studied in a monograph by Bonnington and Little [1]. An important and recently very
active subarea in this direction is that of regular maps.
Finally, topological graph theory is battling its way into the area of computer science.
This is the direction for which I believe that important advances will be made in the future.
When I was asked to be a guest editor for a special issue of the European Journal of
Combinatorics devoted to the topological graph theory, I knew that it would not be possible
to produce a collection of research papers showing state of the art of the theory. This
is simply because it would be very unlikely that ground-breaking new results would be
produced in all main areas within a single particular year. However, I was rather pleased to
attract more than 30 submissions, most of which received highly favorable referee reports.
All accepted papers will fill up two thematic issues and I hope that both of them will appear
in 2004.
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I thank Pierre Rosenstiehl and Michel Deza for their encouragement and support in
editing these special issues. I am greatly indebted to many anonymous referees for their
work, and of course to the authors for submitting such an excellent collection of papers.
References
[1] C.P. Bonnington, C.H.C. Little, The Foundations of Topological Graph Theory, Springer, New York, 1995.
[2] J.L. Gross, T.W. Tucker, Topological Graph Theory, Wiley–Interscience, New York, 1987.
[3] P.J. Heawood, Map-colour theorem, Quart. J. Pure Appl. Math. 24 (1890) 332–338.
[4] B. Mohar, C. Thomassen, Graphs on Surfaces, The Johns Hopkins University Press, Baltimore and London,
2001.
[5] G. Ringel, Map Color Theorem, Springer-Verlag, Berlin, 1974.
Bojan Mohar
Department of Mathematics,
University of Ljubljana,
Jadranska 19,
1111 Ljubljana, Slovenia
E-mail address: bojan.mohar@uni-lj.si
Available online 15 January 2004
